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Description 

Background of the Invention 

[0001] This Invention relates to Information recording 
media In the form of tight-readable discs, and more par* 
tlcularly to such media which are made up of two such 
discs secured to one another back to back to form a two- 
sided stack. 

[0002] Light-readable Informatton recording media in 
the fomi of discs are well known as shown, for example, 
by Kramer U.S. patent 5,068,846. Commercially avail- 
able compact discs f CDs') and compact disc read-only 
memories ("CO-ROiyis") are examples of recording me- 
dia of this general type. 

[0003] US patent 5,068,646 discloses a record carrier 
having a substrate provided with a crenellated surface 
that can be read optically, for example by laser. In addi- 
tion, a protective layer is present, to protect the optically 
read surface and a sheet of paper or foil of a synthetic 
material may be stuck onto the optical surface or struc- 
ture. 

[0004] Recently there has been interest in using re- 
cording media of this type for recording other kinds of 
infomnation such as movies or other similarreaRlme au- 
dio/visual programming. The Information content of 
such programming Is much greater per unit of real time 
than the Information content of audio-only programming 
such as is now found on commercial CDs. In addition, 
movies or the like are often much longer than audio pro- 
gramming. A movie may run two hours or more, while it 
is very rare fbr any piece of music to run even as much 
as an hour. Discs that are substantially larger than audio 
CDs have been used for this type of programming, but 
these larger discs are unwieldy as compared to audio 
CDs, and it would be more convenient and commercially 
acceptable to use discs that are of the size of conven- 
tional audio CDs for this programming. Advances have 
been made in fitting more information onto discs of audio 
CD size. However, relatively long audioA^lsual programs 
still will not fit on one disc of conventional audk> CD size. 
It has therefore been proposed to standardize on audki/ 
visual programming discs that look somewhat like two 
conventional audk> CDs that are bonded back to back 
In a stack. This doubles the playing time as compared 
to a single-sided disc, without significantly increasing 
the physical size of the disc stnjcture as compared to a 
conventional audio CD. 

[0005] While there is suffteient relatively long audio/ 
visual p rogramming to wan^nt standardizing on the two- 
sided disc stack descn'bed above, there is also a very 
large amount of potential programming that will fit en- 
tirely on one side of such a stack, with no need for any 
part of the programming to continue on to the second 
side as is required fbr longer programming. Neverthe- 
less, for all disc structures to be physically the same (e. 
g., fbr phystoat compatabUity in playback equipment) 
two back to back discs must always be provMed. Thus, 



the programming is relatively short, the second disc in 
such a stack may be "blank*, I.e.. with no real program- 
ming infomtation recorded on it. 
[0006] Patent abstract of Japan, volume 1 7. number 

s 239 (P-1572). 12 July 1993, and JP-A-05054599 (NEC 
Corp), discloses an optical disc formed from two "back 
to back" substrates. The respective substrates are af- 
fixed together by means of an adhesive layer so that 
sides of the substrates provided with optically readable 

10 Infomtation face one another. That is. the optically read- 
able surfaces are on either side of the adhesive layer 
and face inwardly. In addition, the outer surfaces of the 
optical disc. ie. the surfaces to be irradiated with a laser 
beam, may be provided with printed Infomiatlon. 

w [0007J However, the discs described in that document 
are conventional each having an optically readable sur- 
face and an outer printed surface. Also, there Is no dis- 
ck>sure of the use of the second disc additionally for dis- 
playing identifying Information when It is not needed to 

20 contain programmed Infonnation. as described below in 
the present application. 

[0008] In view of the foregoing, it is an object of this 
invention to make use of the second disc in a hwo-disc 
stack of the type described above when the second disc 
^ is not needed to record programming informatton. 

[0009] It is another object of this invention to provkle 
improved mettiods for making two-disc stacks of the 
type described above when tiie second disc in the stack 
is not needed to record programming infonnatton. 

3D 

Summary of the invention 

(0010] The invention is specified in the independent 
claims 1 and 9, specific embodiments of the invention 
39 are specified in the sub-daims. 

[001 1] Thus these and other objects of the invention 
are accomplished in accordance with the principles of 
the invention by providing mformatton recording media 
made up of two discs secured back to back in a two-disc 
^ stack. A first disc In the stack is constructed generally 
as shown in Kramer U.S. patent 5.068.846. This first 
disc ttierefore has Oght-readable programming infoima- 
tion recorded on it in the known fashion. The second 
disc in the stack has no real programming information 
recorded on it, but it does bear some visually perceptible 
Indicia. Preferably at least a portion of these indicia is 
generic (i.e., not specific to the particular programming 
on the first disc). For example, this generic portion of 
the visible Indicia may include information identifying the 
so nianufacturer of the recording media and/or the general 
class of the programming on the first disc (e.g.. a general 
movie theme or a general cartoon theme). Another por- 
tion of the visible Indicia on the second disc may be spe- 
cific to the programming on the first disc. For example, 
M this second portion of the visible indicia may include the 
title of the programming on the f inst disc. 
[0012] The visible indicia may be placed on the sec- 
ond disc in any of several different ways and at different 
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times. For example, the visible Indicia may be produced 
by modifying the surface of the second disc (e.g.. by la- 
ser scribing, thermal branding, or the same technique 
that is is used to record infomnatton on the first disc but 
with the pattern of the surface modifications having fea- 
tures that are large enough to be visible to the unaided 
eye). The visible indicia may be placed on the second 
disc before orafterthefirsr and second discs are bonded 
together. Or some of the visible indicia may be placed 
on the second disc before such bonding, while other vis- 
ible indicia are placed on the disc after such bonding. 
[0O13] Although there Is no real programming record- 
ed on the second disc, some generic information may 
be recorded on that disc in the same light-readable form 
that the programming information is recorded on the first 
disc. For example, this generic digital infonnation may 
cause playback apparatus to display a message such 
as 'Wrong side » turn disc over." 
[0014] In accordance with the methods of this inven- 
tion, different "first discs" of the type described above 
are made with different programming recorded on them. 
"Second discs" of the type described above are made 
with generic information on them. This generic informa- 
tion may include the generic recorded infonnation (e.g., 
the above-mentioned message "Wrong side ~ tum disc 
over*) and/or generic visible in(£cia of the type de- 
scribed above. A second disc is then bonded to each 
first disc. In relatively close association with the bonding 
step 0*0.. shortly before, during, or shortly after the 
bonding step) additional visible Indicia may be added to 
the second disc that is specific to the programming on 
the first disc. This method allows generic second discs 
to be manufactured in advance and stockpiled until they 
are needed for bonding to many differently recorded first 
discs. This has several advantages such as helping to 
even out the workload of production machines and per- 
sonnel, simplifying the operations required to produce 
finished two>stack discs, etc. 

[001 5| Further features of the inventio n, Its nature and 
various advantages wilt be more apparent from the ac- 
companying drawings and the foOowdng detailed de- 
scription of the preferred embodiments. 

Brief Description of the Drawings 

[0016] FIG. 1 is a simplified elevational view of one 
side of an illustrative recording medium constructed in 
accordance with this Invention. 
[001 7] FIG. 2 is a simplified elevational view of the op- 
posite side of the recording medium shown in FIG. 1 . 
[0018] FIG. 3 is another simplified elevational view 
taken along the line 3-3 in FIG. 2. 
[0019] FIG. 4 is asimplified sectional viewtaken along 
the line 4-4 in FIG. 2. 

[0020] FIG. 5 Is a view similar to FIG. 2 showing an- 
other illustrative embodiment of a recording medium 
constructed in accordance with this invention. 
[0021 ] RG. 6 is a view similar to FIG. 4 showing an- 



other illustrative embodiment of a recording medium 
constructed in accordance with this inventk>n. 
[0022] FIG. 7 is anotherview similar to FIG. 4 showing 
yet another Illustrative embodiment of a recording me- 
5 dium constructed in accordance with this invention. 
[0023] FIG. 8 is anotherview similar to FIG.2showing 
a possible additional feature of the embodiment shown 
in FIG. 7. 

[0024] FIG. 9 is a simplified flow chart showing illus- 
10 tratlve methods of making recording media in accord- 
ance with this Invention. 

[0025] FIG. 10 is anotherview similar to FIG. 2 show- 
ing still another illustrative embodiment of a recording 
medium constnjcted in accordance with this invention. 

15 

' Detailed Description of the Preferred Embodgnents 

[0026] As shown in FIGS. 1 -4, an aiustrative two-disc 
stack 10 has first and second discs 20 and 40 bonded 

20 to one another back to back to form the stack. Each of 
discs 20 and 40 has a central apertu re. In stack 1 0 th ese 
apertures line up with one another to form central stack 
aperture 1 2 by whteh the stack can be placed on a spin- 
dle to rotate it about axis 1 4 for playback of infonnation 

2s recorded on the stack. 

[0027] In stack 1 0 programming information is record- 
ed on disc 20 In light-readable fomi in the conventional 
manner (e.g., generally as shown in Kramer U.S. patent 
5,066.846). Thus disc 20 typically includes a transpar- 

30 ent plasth: disc 22, the upper surface of which (as 
viewed in FIG. 4) is patterned as shown at 24 to record 
programming information. The features of this pattern 
are sometimes referred to as "pits". These pits are ar- 
ranged in concentric rings or a continuous spiral sub- 

35 stanlially concentric with axis 14. A layer 26 of highly 
reflective material such as aluminum Is deposited on 
pattemed surface 24. In this way light (typically laser 
light) directed in through disc 22 toward pattern 24 is 
reflected back out through disc 22 differently depending 

^ on whether the Hght strikes a high or low spot in pattern 
24. The light thereby reads the programming informa- 
tion recorded by pattiem 24 in order to play back that 
programming. The recording scheme may be digital. 
[0028] To protect reflective layer 26 a resin layer 28 

^ (e.g. , a layer of lacquer) is deposited on the sMe of layer 
26 which faces away from pattern 24. 
[0029] Although the second disc 40 in stack 10 may 
have other constructions (described below), In the sim- 
plest case (illustrated by FIG. 4) disc 40 is a simple plas- 

so tic disc 42, preferably of the same material as disc 22 
and having substantially the same thickness as the com- 
bined thickness of components 22, 26, and 28. Disc 40 
is bonded to the exposed surface of layer 28 (e.g.. k»y 
means of a hot melt glue layer 30). 

» [0030] As shown in FIG. 2 disc 40 displays indicia 60 
that are visible to the naked eye. In the particular exam- 
ple shown in FIG. 2 these indicia Include the words 
"HOME VIDEO", "TMIS SIDE UP", and "Unauthorized 
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duplication is a violation of law*, as well as an annular 
band 64 of artwork between the two annular bands 62 
and 66 of text. Preferably at least some of these indicia 
are generic, I.e., not specific to the particular program- 
ming recorded on the first disc 20 in stack 10. s 
[0031] Indicia 60 can be applied to disc 40 in any of 
several ways. For example, Indicia 60 can be printed on 
either side of disc 40 before discs 20 and 40 are bonded 
together. Or indicia 60 can be printed on the exposed 
surface of disc 40 after discs 20 and 40 have been bond- r o 
ed together (although it is preferred that at least the ge- 
neric indicia are applied to disc 40 before bonding to 
disc 20.) As another example, a printed label (e.g.» of 
paper) may be applied to the surface of disc 40 that is 
otherwise exposed in stack 1 0. Such a label may be ap- <^ 
plied either before or after discs 20 and 40 are bonded 
together, although it is again preferred that generic In- 
dicia are applied to disc 40 prior to bonding to disc 20. 
FIG. 5 shows an illustrative example 1 0a In which visible 
indicia 72 are printed on an annular paper label 70 which 20 
is glued to the othenivlse exposed surface of disc 40. 
[0032] Still another way that visible indicia 60 may be 
applied to disc 40 is by locally modifying a surface of 
disc 40. in the illustrative alternative embodiment of the 
invention 10b shown in RG. 6 the exposed surface of 2S 
disc 40 is depressed as at locations BO to provide visible 
indicia on the disc. These modifications of the surface 
of disc 40 may be produced in any of several ways such 
as by theimal branding (t.e., pressing a heated metal 
pattern against disc40), by laser scnliing. or by selective 30 
chemical etching. Again, this modification of the disc 
surface may be performed before, after, or even during 
bonding of discs 20 and 40 together, but it is preferred 
that generic indicia are applied to disc 40 prior to such 
bonding. 35 
[0033] Another example of modifying a suriace of disc 
40 to provide visible indicia on that disc is shown in FIG. 
7. In this embodiment technology similar to that used to 
record programming on disc 20 Is used to provide visible 
indicia on disc 40. Thus in this embodiment disc 40 In- 40 
eludes a transparent plastic disc 42 with a pattern 44 of 
surface modificattons on one side. Pattern 44 is covered 
by a layer 46 of highly reflective material such as alumi- 
num. Layer 46 Is prelected by a layer of lacquer 48. Pat- 
tern 44 includes at least two kinds of regions 44a and 45 
44b. In regions 44a pattern 44 includes many smaO fea- 
tures (like pattern 24). In regions 44b, however, pattern 
44 is smooth over relatively large areas. Light passing 
Into disc 42 is reflected back through the disc visibly very 
differently depending on whether the reflection is from so 
a region 44a or a region 44b. Regions 44a tend to scatter 
the light and therefore appear frosted, while regions 44b 
have a more mirror-like appearance. These visibly con- 
trasting regions can be used to provide any desired vis- 
ible indicta. For example, line worfc for lettering or to out- ss 
line graphics can be provkted by lines done like regions 
44b against a background like regions 44a. Or lines 
done iilte regions 44a can be against a background done 



like regions 44b. Rgures can be done with large areas 
like regions 44a against a background like regions 44b. 
Or a figure can be done with large areas like regions 
44b against a background like regions 44a. Halftone- 
type shading can be provided by alternating regions like 
44a and 44b. Visible indicia produced in this way are 
sometimes referred to herein as "pit art" because of the 
use of "pits" like those in pattern 24 to produce some of 
the features of the indicta. 

[0034] Constructing two-disc stack 10c as shown in 
FIG. 7 has the additional advantage that a portion of pat- 
tern 44 can be used to record some generic information 
that is light-readable for playback in the same way that 
the programming information can be played back from 
pattern 24. For example, FIG. 8 shows that in addition 
to visible indicia 80 in text bands 82 and 86 and graphics 
band 84, pattern 44 may include a small band 88 of ge- 
neric light-readable infomnation that causes the disc 
playback apparatus to display a generic message (e.g.. 
"Wrong side - tum disc over*) when band 88 is read in 
the same way that the playback apparatus would read 
pattern 24 on disc 20. 

[0035] FIG. 9 illustrates preferred methods of making 
discs 10 in accordance with this invention. In step 110 
generic discs 40 are made (e.g.. using apparatus of the 
general type that is conventionally used to make CDs 
or CD-ROMs). Step 110 may include one ormore of sub- 
steps 112. 114, and 116. Substep 112 is the printing of 
generic visible Indicia on each disc 40 as has been de- 
scribed above. Any of several printing techniques may 
be used such as silk screen printing or offset printing. 
Substep 114 is applying a label bearing generic visible 
indicia to each disc 40 as described above. Substep 1 1 6 
is modifying a surface of each disc 40 to produce visible 
indicia on the disc. Substep 1 1 6 may be perf onned using 
one or more of further substeps 116a, 116b, and 116c. 
For example, further substep 116a is themrial branding; 
further sut>step 116b b laser scrtoing; and further sub- 
step 1 1 6c is the provision of pit art as is described above 
in connection with FIG. 7. (As mentioned above in con- 
nection with FIG. 8, step 11 6c may addittonally or alter- 
natively record a generic Ught-readable message (band 
88} on each disc 40.) 

[0036] Generic discs 40 leaving step 110 may go di- 
rectly to step 1 50 or they may be stockpiled in step 1 20 
for future use in step 150. 

[0037] In step 130a program discs 20 recorded with 
programming information 'A" are made (e.g., again us- 
ing apparatus of the general type that is conventionally 
used to make CDs or CD-ROMs). For example, pro- 
gramming inf omiatlon "A" may be a science fiction film. 
In step 130b different discs 20 are made with different 
programming "B" recorded on them. For example, pro- 
gramming "B" may be a cartoon film. Additional different 
program discs 20 may be made with still otherprogram- 
ming recorded on them in other steps 130 (e.g.. in step 
130n). 

[D038] Program discs from step(s) 130 may go direct- 
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ly to step 1 50 or they may be stockpiled in step 140 for 
future use in step 150. 

[0039] Wher> step 1 50 is performed, a generic disc 40 
from step 110 or stoclcpile step 120 is bonded bacic to 
back with each program disc from a step 130 or from 
stockpile step 140. Step 150 may Include one or more 
of substeps 152, 154, and 1 56 if It is desired to add spe- 
cific visible indicia to dtecs 40. Such additional visible 
indicia are specific to the programming recorded on the 
disc 20 to which that disc 40 is bonded. For example, 
the additional specific visible indicia can be the title of 
the programming on the associated disc 20. An illustra- 
tion of this is provided In FIG. 10 where the specific vis- 
ible indicia 90 (i.e., "Oavid Copperfleld^ is added to disc 
40 in step 150 to identify the programming on the asso- 
ciated disc 20 as a movie entitled "David Copperfleld". 
Sutistep 152 Is a printing step similar to above-de- 
scribed step 112. Substep 154 Is a labelling step similar 
to above-described labeOing step 114. Substep 156 is a 
surface modificatton step similar to above-described 
step 11 6. Substep 156 may be performed by way of fur- 
ther substeps 156a and/or 156b, which are respectively 
similar to further substeps 116a and 116b. Substeps 
152, 154, and/or 156 may be perfomied at any conven- 
ient time relative to the actual disc bonding portion of 
step 150. For example, substeps 152, 154, and/or 156 
may be performed before or after discs 20 and 40 are 
bonded together in step 150. Sutistep 1 56a can be per- 
formed at either of these times, or ft can be performed 
during the bonding of the discs as part of an operation 
that presses together the two discs being bonded. 
[0040] The end products of step 1 50 are finished discs 
10 (whKh is a generic reference to any of the various 
types of discs 10, 10a, 10b, 10c, and lOd shown in the 
other FIGS.). 

[0041 ] Producing discs 1 0 using the methods illustrat- 
ed by FIG. 9 has a number of advantages. For example, 
generic discs 40 can be made in large quantities in ad- 
vance of the need for them to be bonded to discs 20. All 
or substantially ail of the work that is needed on these 
discs 40 can be done on them in advance in step 110. 
If ail the visible indicia that are needed are generic, step 
150 can be Just the extremely simple and rapid step of 
bonding two discs 20 and 40 together Or even if some 
specific visible indk:ia are to be added in step 150, that 
visible indicia can be kept relatively simple and easy to 
apply because it is only an addition to more sophisticat- 
ed generic indida that have already been provided on 
each disc 40. In other words, the complicated artwork 
can be generic artwork done in advance in step 110, with 
only relatively simple specific artwork added later in step 
150. In addition to possibly simplifying step 150, doing 
as much woric as possible on discs 40 in step 110 in 
advance of the need for those discs helps smooth out 
the workload of production equipment and personnel. 
[0042] It will be understood that the foregoing is only 
illustrative of the principles of this Inventnn. For exam- 
ple, protective lacquer layers 28 and 48 may not be 



needed since the back of each disc 20 or 40 is ultimately 
protected by the other disc bonded to that disc. 



s Claims 

1 . An information recording medium (1 0) comprising: 

a first substantially transparent plastic disc (20) 
10 having a first substantial ty planar surface (22) 

and a second surface (24) opposite to said first 
surface (22), said second surface (24) having 
information recorded on It by means of local 
changes In the distance of said second surface 
IS (24) from said first surface (22); 

a first light reflecting coating (26) on said sec- 
ond surface (24) for reflecting light passed 
through said first disc (20) back through said 
first disc (20), said first coating (26) conforming 
^ to said local changes of said second surface 

(24) so that said light is reflected back through 
said first disc (20) in accordance with the infor- 
mation recorded by means of said local chang- 
es; 

^9 a second plastic disc (40) of approximately the 

same thickness as sakJ first disc (20), said sec- 
ond disc (40) having opposite, substantially 
planar, third (44) and fourth surfaces, said sec- 
ond disc being stacked on and secured to said 

30 first disc (20) so that said third surface (44) fac- 

es toward said second surface (24); and 
indicia on saki second disc (40) that are visible 
by viewing said fourth surface for visibly provid- 
ing a user of said recording medium (1 0) with 

3S identifying information related to the recording 

medium, characterised by sakl indicia being 
formed by means of variations in the thickness 
of the plastic of said second disc (40) produced 
via local changes in the distance of saM third 

^ surface (44) from said fourth surface. 

2. The recording medium (10) defined in claim 1 
wherein said indicia comprise local modifications of 
said fourth surface so that the distance of said fourth 

^ surface from said third surface (44) is different In 
said local modifications than elsewhere. 

3. The recording medium (10) defined In claim 2 
wherein said local modifications are thermally pio- 

50 duced depressions in said fourth surface. 

4. The recording medium (10) defined in claim 2 
wherein said local modifications are laser produced 
depressions in said fourth surface. 

55 

5. The recording medium (10) defined in clafrn 1 
wherein said second disc (40) is substantially trans- 
parent, and wherein said indicia comprise local 
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modfficaUons of said third surface (44) so that the 
distance of said third surface (44) from said fourth 
surface is different in said iocal modifications than 
elsewhere. 

5 

6. The recording medium (10) defined in claim 5 fur- 
ther comprising: 

a second visible tight reflecting coating (46) 
on said third surface (44) for reflecting visible light 
passed through said second disc (40) back through 10 
said second disc (40). said second coating (46) con- 
forming 0 said local modlficatior^ of said third sur- 
face so that said visibie light is reflected back 
through said second disc (40) in accordance with 
said local modifications. is 



dicia that are common to all of sakJ third discs 
(40). saki Indicia being visible to a user of said 
recording media for visibly providing the user 
with identifying inf omiation about the recording 
media characterised by, said indicia being 
formed by means of variations In the thickness 
of the plastic of said third discs (40); and 
bonding a respective one of saldthird discs (40) 
to each of said first and second discs (20) so 
that the bonded discs form a permanent two- 
disc stack (1 0) with the third disc (40) being ad- 
jacent to said second surface (24) of the asso- 
ciated first or second disc (20) and with the in* 
dteia on said third disc (40) being still visible In 
said stack. 



7. The recording medium (10) defined In daim 6 
wherein sakJ tocai modifications additionaOy com- 
prise recording of additional information readable 

by the same means that said informatton recorded ^ 
by means of said tocat changes Is readable by. 

8. The recording medium (10) defined in claim 7 
wherein safci additional information indicates that 
said second disc (40) is not the disc that contains 
said information recorded by means of said local 
changes. 

9. The method of making recording media (10), at 
least some of which have respectively different first 30 
and second recorded program infonmtion. said 
method comprising the steps of: 

fomiing a plurality of first substantially transpar- 
ent plastic discs (20), each of which has a first 35 
substantially planar surface (22) and a second 
surface opposite to said first surface on whteh 
said first program infomiation is recorded by 
means of local changes in the distance of said 
second surface f^m said first surface (22); 40 
coating said second surface of each of said first 
discs with a light reflecting coating (24) whtoh 
reflects light passed through sM first disc (20) 
back through said first disc (20), said coating 
conforming to said local changes of said sec- ^ 
ond surface so that said light is reflected back 
through said first disc (20) in accordance with 
the information recorded by said k>cal changes; 
repeating said forming and coating steps to pro- 
duce a plurality of second discs which are sub- so 
stantiaily similar to said first discs (20) except 
that saM second program information rather 
than said first program information is recorded 
on each of said second discs; 
forming a plurality of third substantially planar 
plastk: discs (40). each of which has approxi- 
mately the same thickness as one of said first 
or second discs (20), and each of which has in- 



10. The method defined in claim 9 wherein said step of 
forming a plurality of third discs (40) comprises the 
step of: 

modifying a substantially planar surface of 
each of saki third discs (40) to represent sakJ indi- 
cia. 

11 . The method defined in claim 10 wherein said mod- 
ifying step comprises the step of: 

changing the thtokness of each of said third 
discs (40) where said substantially planar surface 
of sakf disc Is modified to represent said indicia. 

1 2. The method defined In claim 1 1 wherein said chang- 
ing step comprises the step of: 

thermally depressing (116a) portions of said 
substantially planar surface of each of said third 
discs (40). 

13. The method defined in claim 11 wherein said chang- 
ing step comprises the step of: 

using a laser to depress portions (116b) of 
saki substantially planar surface of each of said 
third discs (40). 

14. The method defined in claim 10 wherein each of 
sakf third discs (40) Is substantially transparent, and 
wherein said step of forming a plurality of third discs 
(40) further comprises the step of: 

after said modifying step, coating said sut>- 
stantially planar surface of each of said third discs 
(40) with a visible light reflecting coating (46) whtoh 
reflects visible light passed through said third disc 
back through said third disc, said coating (46) on 
saU third disc (40) confonning to modifications of 
sakf substantially planar surface so that said visible 
light is reflected back through said third disc (40) in 
accordance with the Indicia represented by said 
modifications. 

15. The method defined In claim 1 4 wherein said bond- 
ing step comprises the preliminary step of: 
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orienting each of said third discs (40) so that 
said coating (46) on said third disc (40) will be ad> 
jacent to said second surface (24) of said first or 
second disc (20) in the stack that includes said third 
disc (40). 5 

16. The method defined in claim 15 wherein said step 
of f omning said plurality of third discs (40) comprises 
the step of: 

additionally modifying said substantially pla- 
nar surface of each of said third discs (40) to record 
on said third disc additional information (88) that is 
readable by the same means that said first and sec* 
ond program information recorded on said first and 
second discs (20) (s readable by. is 

17. The method defined in daim 16 wherein said addi* 
tional infomnatlon (88) indicates that said third disc 
(40) is not a disc that contains Infonnation of the 
type of said first or second program information. 20 

16. The method defined in claim 9 further comprising 
the step of: 

after said t>ondlng step, applying additional In- 
dicia (80. 62. 84. 86) to the third disc (40) of each 2S 
of said stacks, said additional indicia (60, 82. 84, 
66) being visible to said user for providing said user 
with additional infomiation which Indcates whether 
said stack includes one of said first discs (20) con- 
taining said first program information or one of said 90 
second discs (20) containing said second program 
infomiation. 

19. The method defined In claim 18 wherein said step 

of applying additional indicia (80. 82. 84, 66) com- 35 
prises the step of: 

printing said additional indicia (60. 62. 84. 66) 
on an exposed, substantially planar surface of said 
third disc (40) in said stack. 

40 

20. The method defined In ciaim 16 wherein sakJ step 
of applying additional indteia (80, 62. 84, 66) com- 
prises the step of: 

securing a label containing said additional in- 
dkHa (60, 82, 84. 66) to an exposed, substantially 45 
planar surface of said third disc (40) In said stack. 

21. The method defined in claim 18 wherein said step 
of applying additional indicia (80, 82. 84, 66) com- 
prises the step of: 50 

securing a paper label printed with said addi- 
tional lndk;ia (60, 62, 84, 66) to an exposed, sub- 
stantially planar surface of said third disc (40) in said 
staclc 

55 

22. The method defined in daim 1 8 wherein said step 
of applying additional Indtola (60. 62, 64. 66) com- 
prises the step of: 



modifying an exposed, substantially planar 
surface of said third disc (40) in said stack to repre- 
sent said additional indlda (80. 82. 84, 86). 

23. The method defined in daim 22 wherein said mod- 
ifying step comprises the step of: 

changing the thtekness of said third disc (40) 
in said stack where said exposed, substantially pla- 
nar surface of said third disc is modified to represent 
said additional indida (60, 62. 64. 66). 

24. The method defined In claim 23 wherein said 
changing step comprises the step of: 

thermally depressing (116a) portions of said 
exposed, substantially planar surface of sahl third 
disc (40) In said stack. 

25. The method defined in claim 23 wherein said 
changing step comprises the step of: 

using a laser to depress (116b) portions of 
said exposed, substantially planar surface of saki 
third disc (40) in sakl stack. 



PatentansprOche 

1. ein Informattonsaufzeichnungsmedlum (10). das 
aufweist: 

eine erste im Wesentltchen transparente 
Kunststoffecheibe (20), die eine im Wesentli- 
chen ebene erste Oberf Idche (22) und eine dle- 
ser ersten Oberfiache (22) gegenuberiregende 
zwette OberflSche (24) hat. wobei auf der zwel- 
ten Oberfiache (24) mittels drtlfcher Andanin- 
gen der Distanz dleserzweiten Oberfiache (24) 
von der ersten Oberfiache (22) Infonmatbnen 
aufgezetehnet sind; 

eine erste Itehtreflekderende Beschichtung (26) 
auf der zweiten Oberfiache (24). urn Licht, das 
durch diese erste Scheibe (20) geht dumb die- 
se erste Scheibe (20) zurQckzureflektieren. wo- 
bei die erste Beschtehtung (26) an die drtlichen 
Andeningen der, zweiten Oberfiache (24) an- 
gepa3t ist, so dass das Licht gemal3 der Infor- 
mation, die mittels der drtlichen Anderungen 
aufgezetchnet ist. durch die erste Schebe (20) 
zuruckreflektiert wird; 

eine zweite Kunststoffscheibe (40) mlt unge- 
fahr derselben Dicke wie die erste Scheibe 
(20), wobei die zweite Scheibe (40) einander 
gegenOberliegende, im Wesentitehen ebene 
dritte (44) und vierte Oberf Idchen hat. wobei die 
zweite Scheibe auf die erste Scheibe (20) ge- 
stapelt und an Ihr so bef estlgt ist, dass die dritte 
OberflSche (44) der zweiten Oberflftche (24) 
gegenQberttegt; und 

Kennzefchen auf der zweiten Scheibe (40), die 
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beim Ansehen der vierten Oberftdche slchtbar 
sind. urn einen Nutzer des Aufzeichnungsme- 
diums (1 0) visuell mit identifizierenden Informa- 9, 
tionen, die mit dem Aufzeichnungsmedium ver- 
bunden sind, zu versorgen, dadurch gekenn- 5 
zeichnet, dass diese Kennzelchen mittels Ade- 
rungen der Dicke des Kunststoffes derzweiten 
Scheibe (40) geformt warden, die uber drtliche 
Anderungen In der Distanz der dritten Oberfld- 
cha zur vierten Oberf Ifiche heigestellt werden. to 

2. Das Aufzeichnungsmedium (1 0) nach Anspruch 1 , 
wobei die Kennzek:hen drtlk^he Andenjngen der 
vierten Oberfldche aufweisen, so dass die Olstanz 
der vierten Oberfl^he von der drttten Oberfldche 
(44) in den drtlichen Anderungen andere ats an- 
derswo ist. 

3. Das Aufzeichnungsmedium (10) nach Anspruch 2, 
wobel die drtlichen Anderungen thermtsch produ- 20 
zierte Elnpresaungen In der vierten Oberflfiche 
sind. 

4. Das Aufzeichnungsmedium (10) nach Anspmch 2, 
wobel cfie drtlichen Anderungen Laser-produzlerte 
Einpressungen in der vierten Oberflache sind. 

5. Das Aufzeichnungsmedium (10) nach Anspruch 1 . 
wobei die zweite Scheibe (40) im Wesentlichen 
transparent ist und wobel die Kennzelchen drtliche 3o 
Anderungen der dritten Oberflache (44) aufweisen, 

so dass die DIstanz der drttten Oberflache (44) von 
der vierten Oberfliche in den ortttchen Anderungen 
unterschiediich von der Distanz anderswo ist 

35 

6. Das Aufzeichnungsmedium (10) nach Anspruch 5. 
das wetter aufweist: 

eine zweite Beschichtung (46) auf der dritten 
Oberftgche (44), die sichtbares Licht reflektlert, urn 
sichtbares Licht. das durch die zweite Scheibe (40) ^ 
failt, durch die zweite Scheibe (40) zuruckzureflek- 
tieren, wobel sich die zweite Beschichtung (46) den 
drtlichen Anderungen der dritten Oberfldche ao an- 
past, dass das sichtbare Ucht in Oberelnstimmung 
mit den drtlichen Anderungen durch die zweite 45 
Scheibe (40) zuruckreflektiert wird. 

7. Das Aufzeichnungsmedium (10) nach Anspruch 6, 
wobel die drtHchen Anderungen zusdtzlich Auf- 
zeichnungen von zusatzlicher Information aufwet- so 
sen. die mit demselben Mittel gelesen werden kdn> 
nen, das die mittels der drtik:hen Anderungen auf- 
gezeichnete Infoimatlon lesen kann. 

8. Das Aufzeichnungsmedium (10) nach Anspruch 7, 95 
wobei die zusdtziichen Infomiationen anzelgen. 
dass die zweite Scheibe (40) nicht die Scheibe ist, 

die die Infoimattonen enthfilt, die mittels der drtli- 



chen Andemngen aufgezeichnet wurden. 

Ein Verfahren zur Herstellung von Aufzeichnungs- 
medien (10), von denen zumindest einlge unter- 
schiedliche erste und zweite aufgezeichnete Pro- 
gramminformationen haben. wobei das Verfahren 
fotgende Schritte aufweist 

Formen einer Vielzahl von ersten im Wesentli- 
chen transparenten Kunststoffscheiben <20), 
von denen Jede eIne erste im Wesentlichen 
ebene Oberflache (22) und eine zweite Ober- 
flache, die der ersten Oberflache gegenuber- 
liegt, hat, auf der die erste Programminforma- 
tion mittels ortlicher Anderungen In der Distanz 
der zweiten Oberflache von der ersten Oberfla- 
che (22) aufgezeichnet ist; 
Beschk:hten dieser zweiten ObertlSche Jeder 
dieser eiaten Scheiben mit einer lichtrefiektie- 
renden Schfcht (24), die Licht. das durch die er- 
ste Scheibe (20) fallt, durch diese erste Schei- 
be (20) zuruckreflektiert, wobei die Beschich- 
tung an die drtlichen Anderungen der zweiten 
Oberflache angepaBt Ist, so dass das Licht 
durch die erste Scheibe (20) gemSfJ der infor- 
mationen. die durch die drtlichen Anderungen 
aufgezeichnet sind. zurOekreflektiert wird; 
Wiederholen der Formungs- und Beschich- 
tungsschritte, um eine Vielzahl von zweiten 
Scheiben zu produzieren, die \m Wesenttchen 
den ersten Scheiben (20) ahnfich sInd, mit der 
Ausnahme, dass die zweite Programminfonma- 
tion anstelle der ersten Programminformation 
auf jeder dieser zweiten Scheiben aufgezeich- 
net (St; 

Fonnen einer Mehrzahl von dritten im Wesent- 
lichen ebenen Kunststoffscheiben (40) von de> 
nen jede ungefahr die gleiche Dicke wie eine 
der ersten oder zweiten Scheiben (20) hat, und 
wobei die dritten Scheiben (40) alle in gletcher 
Weise Kennzelchen haben, wobei die Kennzel- 
chen fQr einen Nutzer der Aufzelchnungsmedl- 
en slchtbar sind, um den Nutzer visuell mit 
tdentlfikationsinformation Qber die Aufzeich- 
nungsmedten zu versorgen, dadurch gekenn- 
zeichnet, dass die Kennzelchen mittels Varia- 
ttonen in der Dicke des Kunststoffs der diltten 
Scheiben (40) geformt werden; 
und Vertolnden einer zugehorigen der dritten 
Scheiben (40) zu jeder der ersten und zweiten 
Scheiben (20), so dass die vertsundenen Schei- 
ben einen dauerhaften Zwei-Scheiben-Stapel 
(10) fomien, wobei die dritte Scheibe (40) be- 
nachbart zur zweiten Oberflache (24) der ver- 
einigten ersten oder zweiten Scheibe' (20) und 
mit der Kennzeichnung auf der dritten Scheibe 
(40) so, dass diese lesbar ist, in diesem Stapel 
ilegt. 
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10. Bn Veffahren nach Anspruch 9, wobel der Schritt 
des Formens einer Vielzahl von dritten Scheiben 
(40) den folgenden Schritt aufweist: Modifizieren ei- 
ner im Wesentllchen ebenen OberflSche Jeder der 
dritten Scheiben (40). urn die Kennzeichnung zu re* 5 
prasentleren. 

11. Bn Verfahren nach Anspruch 10, in der der Ande- 
rungsschrftt folgenden Schritt aufweist: 

Anderung der Dicice jeder der dritten Schei- io 
ben (40) dort, wo die im Wesentllchen ebene Ober- 
flache der Scheibe modifizlert wird, urn die Kenn- 
zeichnung zu reprdsentieren. 

12. Ein Verfahren nach Anspruch 11 , in der der Ande- f9 
rungsschritt folgenden Schritt aufweist: 

theimisches Niederdrucken (116a) von Teiien 
der im Wesentllchen ebenen Oberflfiche jeder der 
dfltten Scheiben (40). 

20 

13. Ein Verfahren nach Anspruch 11 , wojoel der Ande- 
rungsschritt folgenden Schritt aufweist: 

Nutzen eines Lasers, urn Teile (116b) der Im 
Wesentllchen ebenen OberflSche jeder der dritten 
Scheiben (40) zu pressen. 2s 

14. Ein Verfahren nach Anspruch 10. wobel Jede der 
dritten Scheiben (40) im Wesentlichen transparent 
ist, und wobel der Schritt des Formens einer Viel- 
zahl von dritten Schett>en (40) weiterhin folgenden so 
Schritt aufweist: 

Beschichten der im Wesentlichen ebenen 
OberflSche jeder der dritten Scheiben (40) nach 
dem Anderungsschritt mit einer sichtbares Ucht re- 
fleidierenden Beschlchtung (46). die sichtbares S5 
Licht. das durch die dritte Schetoe faltt. durch die 
dritte Scheibe zuruckreflektiert, wobel die Be- 
schlchtung (46) auf der dritten Scheibe (40) an die 
Modifilcatlonen der Im Wesentlichen ebenen Ober- 
flache so angepaBt ist, dass das sichtbare Licht 40 
durch die dritte Scheibe (40) in Obereinstimnming 
mit den Kennzeichen, die von diesen Modifikatio- 
nen reprdsentlert werden, zurOckreftekHert wird. 

15. Ein Verfahren nach Anspruch 14. wobel derVerbin- 45 
dungschritt den folgenden zuvor kommenden 
Schritt aufweist: Ausrichtung Jeder der dritten 
Scheiben (40) so, dass die Beschlchtung (46) auf 

der dritten Scheibe (40) benachbart zur zweiten 
Oberil&che (24) der ersten Oder zweiten Scheibe so 
(20) in dem Stapel llegt, der die dritte Schebe (40) 
enthSlt 

16. Ein Verfahren nach Anspruch 15, wobei der Schritt 
des Formens der Vielzahl von dritten Scheiben (40) ss 
folgenden Schritt aufweist: 

zusdtzllches AbSndem der kn Wesentllchen ebe- 
nen Oberflache jeder der dritten Scheiben (40), um 



zusdtzlk:he Infomtationen (88) auf der dritten 
Scheibe aufzuzeichnen. die mit demselben Mittet 
lesbar ist. mit dem die erste und zweite Programm- 
infonnation. die auf die ersten und zweiten Schei- 
ben (20) aufgezelchnet ist, lesbar ist. 

17. Ein Verfahren nach Anspruch 16. wobei die zusdtz- 
liche Inf onnation (88) anzeigt, dass die dritte Schei- 
be (40) kelne Scheibe ist, die Infonnationen des 
Typs der ersten Oder zweiten Programminformation 

enthdit. 

18. Ein Verfahren nach Anspruch 9, die weiterhin fol- 
genden Schritt aufweist 

Anbringen zusatzik;her Kennzelchen (80. 82, 
84. 86) an der dritten Scheibe (40) in jedem der Sta- 
pel nach dem Verblndungsschritt. wobei die zusatz- 
liche Kennzeichnung (80. 82, 84, 86) fur den Nutzer 
sichtbar ist, um dem Nutzer zusatzliche Infonmatio- 
nen bereltzustetlen, die anzeigen. ob der Stapel ei- 
nejener ersten Scheiben (20) belnhaltet, die die er- 
ste Programminformation enthalt, Oder eine der 
zweiten Scheiben (20) belnhaltet. die die zweite 
Programminformation enthSit. 

19. Ein Verfahren nach Anspmch 18. in der der Schritt 
der Anbringung zusStzlicher Kennzelchen (80, 82, 
64, 86) folgenden Schritt aufweist: 

Dnjcken der zusfitzOchen Kennzeichen (80. 
82. 84, 86) auf eine auBenliegende, im Wesentli- 
chen ebene Oberflache der dritten Scheibe (40) Im 
Stapel. 

20. Ein Verfahren nach Anspruch 1 8. wobel der Schritt 
der Anbringung zusatzltcher Kennzeichen (60. 82. 
84, 86) folgenden Schritt aufweist 

Befestigen efnes Etiketts. das die zusStzli- 
chen Kennzeichen (80, 82, 84. 86) enthalt, auf einer 
auBenfiegenden, im Wesentltehen ebenen Obeif Ifi- 
Che der dritten Scheibe (40) im Stapel. 

21 . Ein Verfahren nach Anspruch 1 8, wobei der Schritt 
des Anbringens weiterer Kennzeichen (80, 82. 84, 
86) folgenden Schritt aufweist: 

Befestigen eInes Papieretlkens, auf das die 
zusatzlichen Kennzeichen (80. 82, 84, 66) gedruckt 
sind, an einer auBeniiegenden, im Wesentlichen 
ebenen Oberflache der dritten Scheibe (40) im Sta- 
pel 

22. Ein Verfahren nach Anspruch 18, wobel der Schritt 
des Anbringens weiterer Kennzeichen (80. 82, 84, 
86) weiterhin folgenden Schritt aufweist: Verandem 
einer auBeniiegenden. im Wesentlichen ebenen 
Oberflache der dritten Scheibe (40) Im Stapel. um 
die zusatzlk:hen Kennzetohen (80, 82. 84. 86) wie- 
derzugeben. 
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23. Ein Verfahren nach Anspruch 22. wobei der Ande- 
rungsschritt fofgenden Schritt aufweist: Verandem 
der Dicke der dritten Scheibe (40) tm Stapet dort, 
wo did au6enliegende, im Wesentllchen ebene 
Oberflache der driRen Scheibe modifiziert ist, urn 5 
die zusatzUchen Kennzeichen (80, 82, 84, 86) wie- 
derzugeben. 

24. Ein Verfahren nach Anspruch 23, wobei der Ande- 
rungsschritt folgenden Schritt aufweist: thermi- io 
sches Pressen (116a) von Teilen der auBenliegen- 
den, Im Wesentllchen ebenen Oberfl§che der drit- 
ten Scheibe (40) inn Stapel. 

25. Ein Verfahren nach Anspruch 23, wobei der Ande- is 
rungsschritt folgenden Schritt auTwelsL* Nutzung el- 
nes l^ers, um Telle (116b) der auBenllegenden. 

im Wesentllchen ebenen OberfiSche der dritten 
Scheibe (40) im Stapel zu pressen. 



Revendications 

1. iMoyen tfenregistrement dinformatlons (10), 
comprenant : 2s 

- un premier dteque de mati^re piastique essen- 
tiellement transparent (20) comportant una pre- 
miere surface essentieltement plane (22) et 
une seconde surface (24) oppo86e k la premid- so 
re surface (22), la seconde surface (24) conv 
portant des informations enregistrdes sur ceDe- 

ci au moyen de changements locaux de la dis- 
tance de cette seconde surface (24) d la pre- 
miere surface (22) : 35 

- un premier rev^tement r6fl^ts$ant la lumi^re 
(26) fonnn6 sur la seconde surface (24) pour r6- 
f i^chir la tumidre ay ant traverse te premier dis- 
que (20) de maniere k la renvoyer ft travers ce 
prennierdi5que(20). te premier rev§tement (26) 40 
se conformant aux changements locaux de la 
seconde surface (24), de fa9on que la lumiere 
soit refiechie k travers ie premier disque (20) 
sutvant rinformation enregistrde au moyen des 
changements locaux ; 45 

- un second disque de matidre piastique (40) 
presentant approximativement la mdme epais- 
seur que le premier disque (20), ce second dis- 
que (40) comportant des troisieme (44) et qua- 
tridme surfaces, essentieilement planes, ie se- so 
cond disque etant empBe et fixe sur Ie premier 
disque (20) de fagon que la troisieme surface 
(44) solt toumee vers la seconde surface (24) ; 

et 

- des reperes fomnes sur le second disque (40) 55 
et vislbles en regardant la quatrieme surface, 
pour loumtr de manfere visible e un utilisateur 

du moyen d'enreglstrement (10) une informa- 



tion d^identification concemant le moyen d'en- 
reglstrement, 

caracterise en ce que 

les reperes sent formes au moyen de variations 
d'epalsseur de la matiere piastique du second dis- 
que (40), COS variations d'epalsseur etant produites 
par des changements locaux de la distance de la 
trolsieme surface (44) e la quatrieme surface. 

2. Moyen d'enreglstrement (1 0) selon ta revendication 

1, 

dans lequel 

les reperes comprennent des modifications locales 
de la quatrieme surface, de fa^on que la distance 
de la quatrieme surface d la troisieme surface (44) 
sort dans ces modifications locales differente de ce 
qu'elle est allleurs. 

3. Moyen d'enreglstrement (10) selon la revendication 
2, 

dans lequel 

les modifications locales sent des enfoncements 
produrts thermiquement dans la quatrieme surface. 

4. Moyen d'enreglstrement (10) selon la revendication 
2, 

dans lequel 

les modifications locales sent des enfoncements 
produits par un laser dans la quatrieme surface. 

5. Moyen d'enreglstrement (1 0) selon la revendication 
1. 

dans lequel 

le second disque (40) est essentieOement transpa- 
rent, et les reperes comprennent des modifications 
locales de la trolsieme surface (44), de fa9on que 
la distance de cette troisieme surface (44) k la qua- 
trien^ surface, solt dans ces modifications locales 
differente de ce qu'elle est ailleurs. 

6. Moyen d'enreglstrement (1 0) selon ia revendication 
5. 

comprenant en outre 

un second revetement r6fiechlssant la lumiere visi- 
ble (46), sur la trolsieme surface (44), pour refiechir 
la lumiere visible ayant traverse le second disque 
(40), de maniere e la renvoyer e travers ce second 
disque (40), le second revetement (46) se confor- 
mant aux modifications locales de la troisieme sur- 
face, de fa^on que la lumiere visible soit refiechle e 
travers le second disque (40) suivant les modifica- 
tions locates. 

7. Moyen d'enreglstrement (1 0) selon la revendication 
6, 

dans lequel 

les modifications locales comprennent en outre 



10 



19 



EP0762 407B1 



20 



Tenreglstrement d'informations suppl^mentaires (i- 
Bibles par les mdmes moyens que les informations 
enreglstr^es 6 l*aide des changements locaux. 

a. Moyen d'enregistrement ( 1 0) selon la revendieation s 
7, 

dans lequel 

rinfoniiation suppl^mentaire indique que le second 
disque (40) n'est pas le disque qui contlent llnfor- 
matlon enreglstr6e d I'aide des changements lo- io 
caux. 

9. Proc^dd de fabrication de moyens d'enregistre- 
ment (1 0) dont Tun aumoins comportedes Informa- 
tions d'un premier programme et d'un second pro- 
gramme enregistrSs, respectivement diff^rents, ce 
proc6d6 comprenant les Stapes conslstant k : 

fonmer un certain nombre de premiers disques 
de mati^re ptastique essentiellement transpa- 20 
rents (20) comportant chacun une premiere 
surface essentiellement plane (22) et une se- 
conde surface, oppos^e k la premiere surface, 
sur laquelle i'information de premier program- 
me est enregistr^e au moyen de changements 25 
locaux de la distance de la seconde surface d 
la premiere surtace (22) ; 

- recouvrir la seconde surface de chacun des 
premiers disques par un rev§tement r6flecteur 

ds lumidre (24) qui r^fi^it la lumidre ayant tra- 30 
vets6 le premier disque (20) pour la renvoyer d 
travers ce premier disque (20), le rev6tement 
se conformant aux changements locaux de ia 
seconde surface de fa^on que la luml&re soil 
r^f ttehi e pour repasser d travers le premier dis- 
que (20) suivant I'information enregislr6e par 
les changements locaux : 

- r6p6ter les dtapes de fonnation et de revSte- 
ment pour produire un certain nombre de se- 
conds disques essentiellement analogues aux 4o 
premiers disques (20), sauf qu'une information 

de second programme est enregistr6e sur cha- 
cun des seconds disques, au lieu de rinfoima- 
tlon de premier programme ; 
fomier un certain nombre de troisi&mes dis- ^5 
ques de matidre ptastique essentiellement 
plans (40) ayant apprdximativement chacun la 
mfeme ^paisseur que i'un des premiers ou se- 
conds disques (20), et comportant chacun des 
raphes communs ft tous les troisi&mes dis- so 
ques (40), oes rspdres tent vlslbles pour un 
utuisateur des moyens d'enregistrement de 
mani^re k iui foumir une infomiatlon d'identifi- 
cation visible concemantles moyens cf enregis- 
trement, cette information se caractdrlsant en ss 
ce que les repdres sont formes au moyen de 
variations de I'dpaisseurde la matl^re plastique 
des troisldmes disques (40) ; et 



- coller Tun, respectil. des troisidmes disques 
(40) k chacun des premiers et seconds disques 
(20) de fagon que les disques coll^ formem 
unepile de deux disques pemianents (10) dans 
laquelle le troisi^e disque (40) est adjacent ft 
la seconde surface (24) du premier disque ou 
du second disque (20) associd. et dans laquelle 
les repdres se trouvant sur le troisi^e disque 
(40) sont toujours visibles dans la pile. 

10. Proc6d6 selon la revendieation 9, dans lequel 
I'^tape de formation d'une pluralrt6 de troisi^es 
disques (40) comprend r6tape consistent ft : 
modifier une surface essentiellement plane de cha- 
cun des troisiftmes disques (40) pour repr6senter 
les repftres. 

11. Proc6d6 selon la revendieation 10. 
dans lequel 

r^tape de modification comprend P^tape consistent 
ft: 

changer r^palsseur de chacun des troisiftmes dis- 
ques (40) de faQon que la surface essentiellement 
plane de ce disque solt modifi^e pour reprdsenter 
les rspdres. 

12. Proc6d6 selon la revendieation 11. 
dans lequel 

f 6tape de changement comprend r^tape consistant 
ft: 

enfoncer thenniquement des parties (116a) de la 
surface essentiellement plane de chacun des trol- 
siftmes disques (40). 

13. Proc^d6 selon la revendieation 11, 
dans lequel 

r^tape de changement comprend rdtape consistant 
ft: 

utiliser un laser pour enfoncer des parties (11 6b) de 
la surface essentiellement plane de chacun des 
troisiftmes disques (40). 

14. Proc6d6 selon ia revendieation 10, 
dans lequel 

chacun des troisiftmes disques (40) est essentiel- 
lement transparent, et 

r^tape de formation d'une plurality de troisiftmes 
disques (40) comprend en outre I'fttape consistant 
ft: 

aprfts r^tape de modification, revfttir la surface es- 
sentiellement plane de chacun des troisiftmes dis- 
ques (40) par un revfttement rdflecteur de lum^re 
visible (46) qui rdfltehit la lumtftre visible ayant tra- 
verse le troisiftme disque pour la faire repasser ft 
travers ce troisiftme disque, le revfttement (46) se 
trouvant sur le troisiftme disque (40) se confonmant 
aux modifications de la surface essentiellement pla- 
ne, de fa^on que la lumiftre visible solt rftflftchle 
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pour repasser d travers te troisi^e disque (40) sui- 
vant les rep^res repr6sent6s parcas modifications. 

15. Proc6d6 selon la revendication 14, 

dans lequel 5 
I'^tape de collage comprend I'dtape pr§liminalre 
consistant k : 

orienter chacun des troisi^es disques (40) de fa- 
9on que te rev§tement.(46) se trouvant sur le troi- 
sidme disque (40) soit adjacent d la seconde suif a- io 
ce (24) du premier disque ou du second disque (20) 
dans ta pile comprenant ce troisidme disque (40). 

16. Proc^6 selon la revendication 15, 

dans lequel is 
l'6tape de formation de la pluralftd de troisl&mea dis- 
ques (40) comprend r^tape consistant k : 
modifier en outre la surface essentlellement plane 
de chacun des troisfftmes disques (40) pour enre- 
gistrer. sur ce troisl^e disque. une information 20 
8uppi6mentalre (88) llsible par les mdmes moyens 
que ceux qui llsent les informations de premier pro- 
gramme et de second programme enregistrftes sur 
les premier et second disques (20). 

25 

17. Proc^d^ selon la revendication 16. 
dans lequel 

I'information suppl^mentalre (88)lndte)ue que fetroy- 
sidme disque (40) n'est pas un disqtie contenant 
une infonnation du type des infomnations des pre- 30 
mier ou second programmes. 

18. ProcM6 selon ta revendication 9, 
comprenant en outre r^tape consistant k : 

aprks Vktape de collage, appHquer les rep^res sup- 35 
pl^entaires (80. 82, 84, 8^ 8urtetrotsi^e<fisque 
(40) de chacune des piles, ces rep^res suppl^men- 
taires (80, 82, 84, 86) ^tant vistbles par i*utilisateur 
pour lul foumir une Information suppl^errtalre in- 
diquant si la pile comprend Pun des premiers dis- ^ 
ques (20) contenant I'infomnatlon de premier pro- 
gramme, ou I'un des seconds disques (20) conte- 
nant finfoimatlon de second programme. 

19. Proc6dd selon ta revendication 18, 45 
dans lequel 

l*6tape d'applicatlon des repferes suppldmentaires 
(80, 82, 84, 86) comprend I'^tape consistant k : 
Imprtmer les rep&res suppl^mentalres (80, 82, 84, 
86) sur une surface essentieltement plane, expo- so 
ste. du troislftme disque (40) dans la pile. 



tieilement plane, expos^e. du troisi^e disque (40) 
dans la pile. 

21. Proc6dd selon la revendication IB. 
dans lequel 

i'6tape d'applicatlon de rep^res suppl^entaires 
(80. 82. 84. 86) comprend r^tape consistant k : 
fixer une 6tiquette en papier sur laquelle sent Impri- 
mks les rep6res suppl^mentalres (80, 82, 84, 86), 
sur une surface essentiellement plane, expos^e. du 
troisi^me disque (40) dans la pile. 

22. Proc6d6 selon la revendication 18. 
dans lequel 

r^tape d'applicatlon de rep^s suppl6mentalres 
(80, 82, 84. 86) comprend rdtape consistant k : 
modifier une surface essentiellement plane, expo- 
s6e, du troisidme disque (40) dans la pile, pour re- 
presenter les repferes suppl^mentaires (80. 82, 84, 
86). 

23. Proc6d6 selon la revendication 22,' 
dans lequel 

f6tape de modification comprend P^tape consistant 

k: 

changer I'^paisseur du troisi&me disque (40) dans 
ta pae de fa9on que la surface essentiellement pla- 
ne. expos6e, du troisitoe disque, soit modifi^e 
pour repr6senter les rep^res suppl^mentaires (80, 
82.84.86). 

24. Proe6d6 selon la revendication 23. 
dans lequel 

r^tape de changement comprend l'6tape consistant 

k: 

enfoncer thermiquement des parties (116a) de la 
surface essentiellement plane, expos6e, du troisld- 
me disque (40) dans la pile. 

25. ProcMd selon la revendication 23, 
dans lequel 

r^tape de changement comprend Pdtape consistant 
k: 

utIGser un laser pour enfoncer des parties (1 1 6b) de 
la surface essentiellement plane, exposde, du trol* 
si^e disque (40) dans la pile. 



20. Proc^dd selon la revencfication 18, 
dans tequel 

I'dtape d'applicatlon des repdres suppl^mentalres ss 
(80, 82, 84. 86) comprend r^tape consistant k : 
fixer une Etiquette contenant les repines supple 
menlaires (80, 82, 84, 86) sur une surface essen- 
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FIG. 4 
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FIG. 6 
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